Background: Studies using administrative data report that racial/ethnic minority patients enroll in clinical trials less frequently than white patients. We studied a cohort of terminally ill cancer patients to determine a) if racial/ ethnic minority patients have lower rates of drug trial enrollment than white patients once socioeconomic characteristics are accounted for and b) what factors most influence drug trial enrollment among patients with advanced canceroverall. Methods: Coping with Cancer (CwC) is a National Cancer Institute/National Institute of Mental Health (NCI/ NIMH)-funded multisite AU1 c , prospective, longitudinal study of patients with advanced cancer. Baseline interviews assessed drug trial enrollment as well as socioeconomic characteristics. Logistic regression models estimated associations between drug trial enrollment and baseline characteristics. Stepwise, backward, and subset model selection was applied to select the final model where characteristics significant at a = 0.05 remained in the model. Results: At a median of 4.4 months prior to death, 35 of 358 patients (9.8%) were enrolled in a drug trial. In unadjusted analyses, race/ethnicity, health insurance, performance status, recruitment site, cancer type, preference for life-extending care, and lack of end-of-life care planning were associated ( p < 0.05) with enrollment. In multivariable analysis, patient race/ethnicity was not significantly associated with enrollment. Patients who reported not having an end-of-life discussion ( AU2 c adjusted odds ratio [AOR], 0.18; 95% confidence interval [CI] 0.04-0.83) and those not wanting to discuss life expectancy (AOR, 0.31; 95%CI 0.12-0.79) were more likely to be trial enrollees. Conclusion: Patient race/ethnicity was not associated with clinical trial enrollment after adjustment for socioeconomic covariates. Patients with advanced cancer endorsing less engagement in end-of-life planning were more likely to be enrolled in a clinical trial.
Introduction

E
nrollment of American cancer patients in clinical trials has remained modest despite significant progress in cancer care as well as the federal government's own commitment to increasing participation over the past two decades. 1 Less than 5% of all adult cancer patients participate in a clinical trial. [2] [3] [4] Low rates of enrollment delay discovery of potentially life-sustaining therapies.
Of particular concern is the oft-cited underenrollment of racial and ethnic minorities. Rates of minority enrollment are conflicting. Some studies conclude that racial minorities enroll in clinical trials at a significantly lower rate than their nonminority counterparts 2, 3 ; others suggest that racial minorities enroll in clinical trials at rates that parallel their respective incidence of disease. 4 These prior studies used large databases that provide little additional information about the patient's social or economic identity. The lack of such information is problematic given that psychosocial and economic factors may influence patient decision making, particularly when a patient has a limited life-expectancy.
Recent research on cancer care disparities supports this idea. Bhargava and Du 5 demonstrated that although black patients were less likely than their white counterparts to receive adjuvant chemotherapy for lymph-node-positive breast cancer at baseline, adjusted analyses that accounted for economic status attenuated the difference in care received. Similarly, Schwartz and colleagues 6 found that both access to care and socioeconomic status ameliorated initial disparities observed in the cancer care and cancer-specific survival between black and white prostate cancer patients. Analyses of hospice utilization between white and black patients have also demonstrated similar results. 7 The primary objective of this study was to examine the association between the race/ethnicity of patients with advanced cancer and their participation in drug trials. We hypothesized that enrollment in a drug trial would not be associated with racial/ethnic affiliation when socioeconomic and psychosocial factors were taken into account. Our second aim was to determine the factors most associated with drug trial enrollment overall in this cohort of patients with advanced cancer.
Patients and Methods
Coping with Cancer (CwC) is a multisite study of patients with advanced cancer designed to examine the psychosocial attitudes, mental health, and health care preferences of a cohort of terminally ill cancer patients. A trained rater interviewed patients and caregivers individually in face-to-face encounters. Each rater received training in interview practices prior to initiation of the study and met preestablished criteria (e.g., kappa ratings of 0.90 or higher on psychiatric diagnoses between new and trained interviewers) before being permitted to conduct interviews for the study. All interviews were conducted in English or Spanish.
To meet criteria for inclusion, patients had to meet the following requirements. First, eligible patients must have had a diagnosis of either an advanced pulmonary, gastrointestinal, or brain cancer. These cancer types were selected to ensure inclusion of patients who, by virtue of tumor biology, would have a limited life expectancy. For the purposes of this study, advanced cancer was defined as either the presence of distant metastases or locoregional disease refractory to firstline chemotherapy. Other requirements for enrollment included: age greater than 20 years to ensure recruitment of an adult cancer population using the National Institutes of Health (NIH) definition of children as an individual age 20 years or below, the use of English or Spanish as the patient's primary language, and the absence of significant cognitive impairment (e.g., dementia, delirium) as determined by physician assessment at the time of the baseline screening interview. Medical staff and the interviewer determined whether at the time of enrollment the patient had adequate stamina to complete the interview. All participants signed written informed consent.
Of 1015 eligible patients, 726 (71.5%) enrolled. For the purposes of this study, only patients who were deceased at the time of study closure and had nonmissing data for clinical trial enrollment at baseline were included to ensure selection of patients with terminal disease. This final cohort of 358 patients did not differ significantly ( p < 0.05) by cancer type, psychological distress, or rates of psychiatric disorders from the study participants at large. However, this cohort had a worse performance status, a higher symptom burden, and a lower baseline quality of life as would be expected in a cohort with shorter life expectancy. They were also more likely to be younger, female, uninsured, less educated, and to identify as a member of a racial or ethnic minority group.
Within the 358 patients included in this study, a subgroup sample with nonmissing data for the statistically significant confounders included in the multiple logistic regression analysis (n = 325) had significantly ( p < 0.05) lower income and educational levels, was less likely to be married, less likely to have health insurance, less likely to be white or Jewish, and had worse performance status and higher symptom burden compared with the 33 patients not included in the final multiple regression analysis. 
Other covariates of interest
Patient factors that could also influence a patient's enrollment in a clinical trial were examined as potential confounders. These included:
Sociodemographic traits. These included patient's selfreported sex, age, religion, marital status, education, income, and health insurance coverage. End-of-life treatment preferences. Patients were asked about the kind of medical care they would like to receive at the end of their life. For example: ''If you could choose, would you prefer: 1) treatment that focused on extending life as much as possible, even if it meant more pain and discomfort, or 2) care that focused on relieving pain and discomfort as much as possible, even if that meant not living as long?'' They were also asked specific yes/no questions including: ''Would you want to be kept alive if it required being on a feeding tube?'' or ''Would you want to be kept alive if it required you being on a breathing machine?'' Advance care planning. Patients were asked a series of yes/no questions to ascertain their preferences for end-of-life care. These questions included: ''Have you and your doctor discussed any particular wishes you have about the care you would want to receive if you were dying?,'' ''If your doctor knew how long you had left to live, would you want him or her to tell you?,'' ''Do you have a signed living will, or health care proxy, or durable power of attorney for health care?,'' and ''Have you completed a do not resuscitate (DNR) order?''
Statistical analysis
Ttest, Cochran-Mantel-Haenszel test, and v 2 test statistics were used, as appropriate, to test for significant differences between patients who did or did not report clinical trial enrollment at baseline. Multivariable logistic regression modeling was used to examine the association between clinical trial enrollment and the baseline patient characteristics that were significant in bivariate analyses. Stepwise, backward, and subset model selection procedures were applied to select the remaining significant confounders with an entry significance level of a = 0.2 and a stay significance level of a = 0.1. Only baseline characteristics significant at a = 0.05 remained in the model. Factors that were significantly related both to race/ ethnicity and to trial enrollment, and that rendered the effect of race/ethnicity on trial enrollment not statistically significant (i.e., p > 0.05) were considered confounders.
Statistical analyses were performed with SAS version 9.2 (SAS Institute, Cary, NC). We report two-tailed p values.
Results
Baseline patient characteristics: Univariate analysis
The cohort of patients with advanced cancer died a median of 4.4 months after the baseline assessment. Baseline characteristics are detailed in b T1 Table 1 . In this study, 9.8% of patients (n = 35) were enrolled in a drug trial at some point during their cancer care, of which 8 patients (22.9%) were enrolled in a Phase I study, 9 patients (25.7%) were enrolled in a Phase II study, 7 patients (20%) were enrolled in a Phase III study, and the remaining 11 (31.4%) were not specified.
In univariate analysis, white or Asian race, Jewish religion, medical insurance, receiving care at Yale Cancer Center, primary pancreatic cancer, a better performance status, and fewer physical symptoms of illness were all significantly ( p < 0.05) associated with clinical trial enrollment ( Table 1) . Patients who preferred life-extending care, those who did not want their doctor to tell them their life expectancy, and those who reported not having had an end-of-life discussion with their physician, were also more likely to be enrolled in a clinical trial at baseline (all p < 0.05).
Factors associated with clinical trial enrollment: Multivariable analysis
After adjustment for demographic and socioeconomic covariates including age, gender, marital status, insurance, and education, white race was not associated with clinical trial enrollment. Patients who reported that they did not have an end-of-life discussion with their physician (adjusted odds Table 2 ). The remaining factors identified in the unadjusted analysis did not meet criteria ( p < 0.05) for significance.
Confounders of the race/ethnicity effect on trial enrollment
Patient race/ethnicity was found to be statistically significant in predicting trial enrollment in the univariate analysis. Analyses were performed to test whether the other factors associated with clinical trial enrollment confounded the relationship between race and trial enrollment. The analyses compared patients who self-identified as ''white'' versus all other participants (''nonwhite'') because the individual racial/ethnic groups did not have an adequate number of trial participants to yield reliable estimates. A confounding effect of white race on the likelihood of trial enrollment was observed for patient recruitment site (Yale Cancer Center, Parkland Hospital) and health insurance coverage ( T3 c Table 3 ). Other factors including education, Jewish and Baptist religion, and pancreatic cancer were found to be partial confounders of trial enrollment.
Discussion
Consistent with prior studies of minority clinical trial enrollment, we found white patients were more likely to be enrolled in a clinical drug trial compared to nonwhite patients. Yet, in support of our hypothesis, when demographic and socioeconomic factors were accounted for, race did not remain a significant predictor of enrollment. Specifically, health insurance coverage and recruitment site proved confounders that explained the effect of race on clinical trial enrollment.
Although we are not the first to report the relationship between insurance status or location of care and clinical trial enrollment, 3, [13] [14] [15] our analysis does support the association of each with minority race/ethnicity and serves to emphasize that the discrepancy in drug trial enrollment among racial/ ethnic minorities may be one of access to care and not of cultural acceptance. 16 However, although the characteristics delineated above appear to mitigate the differences in clinical trial enrollment by patient race, it should not imply that bias, either explicit or implicit, does not exist or that there is no longer a need for clinical staff be vigilant about the need to enroll racial and ethnic minority cancer patients in clinic trials.
With respect to other factors that predicted clinical trial enrollment, patients with a primary lung cancer were significantly less likely to enroll in a clinical trial, whereas patients treated at the Yale Cancer Center, those not reporting having had an end-of-life discussion with one's physician, and those not wanting a physician to relay one's life expectancy were all positively associated with clinical trial participation. It is unclear why patients with lung cancer were less likely to enroll in a trial compared with the cohort at-large, although other logistical factors historically thought to impact trial enrollment and not captured by our study, including physician preference, trial availability, or distance from a participating trial center could have played a role. 3 In reference to the association between Yale Cancer Center and trial enrollment, as mentioned in a prior report, 17 this site appeared to treat all our enrolled patients more aggressively compared with other participating sites, with both higher rates of aggressive care and lower utilization of hospice care than other participating medical centers.
Of particular interest was the finding that all patients who had enrolled in a drug trial were significantly less likely to report having had an end-of-life discussion with their doctor and were also significantly less likely to want to know their life expectancy from their physician even after controlling for numerous potential confounders ( Table 1) . As all responses in our study relied on patient recall, we cannot know if end-oflife care conversations were never held between patients and their doctors or if patients simply did not remember such discussions. Yet, this is the first study that we know of to find a significant association between clinical trial enrollment and patient lack of interest in life expectancy and reporting of endof-life discussions. This association does suggest an interaction between terminal illness engagement and the receipt of experimental medical care.
Previously published research about end-of-life care has shown that patients who do not report an end-of-life discussion with their physician are more likely to receive aggressive, costly medical care, and both aggressive care and higher health care costs are associated with a worse quality of death. [17] [18] [19] Racial minorities in particular are more likely to present with advanced disease and more likely to receive aggressive end-of-life care. 18, 20 In light of the results of this report, it appears that both minority and majority ethnic status terminally ill patients who participate in clinical trials are likely to benefit from counseling regarding end-of-life care planning.
There are several limitations to this study. First, our study is limited by the modest number of patients who participated in a clinical trial. Consequently, we may have failed to detect some factors that are associated with trial enrollment that might emerge in larger samples. Second, our trial was restricted to patients who spoke either English or Spanish as their primary language. Patients belonging to racial or ethnic groups where a language other than English or Spanish is primarily spoken would have been excluded from our study and therefore, we can draw limited conclusions regarding clinical trial enrollment rates in these populations. Furthermore, the design of this trial did not permit the coding of ethnicity as a separate variable from race. Hence, this could have resulted in the grouping of a subset of patients with Hispanic ethnicity into a different category, for example, white or black. However, as patients were asked to self-identify using a list of choices, they were free to select the option with which they most identified. Therefore, we believe that the potential impact of this choice is unlikely to be profound.
Finally, whereas our study attempted to delineate some of the psychosocial factors that could influence trial enrollment in a cohort of patients with advanced cancer, a multitude of factors remain that could not be addressed within this analysis. For example, this study lacked information regarding patients' eligibility for, or knowledge of, available clinical trials. Therefore, we can draw no conclusions about the reasons why the participants in our study were or were not enrolled in a trial. We also have no information regarding a patient's enrollment in a nondrug trial as all patients were only screened for participation in a drug trial. Additionally, the timing of patient's trial enrollment and their diagnosis of advanced cancer is unknown, so some patients may have enrolled in a clinical trial before they were considered to have advanced disease, or after our baseline assessment, and these data were not captured in the present analysis.
Despite these limitations, our study demonstrates that patients with advanced cancer self-identifying as Asian, black, or Hispanic are equally likely to enroll in a clinical trial as their white counterparts when socioeconomic and clinical factors are taken into account. Additionally, patients with advanced cancer who do enroll in drug trials are less likely to report an end-of-life care discussion or to want to know their life expectancy than patients with no history of drug trial participation. Additional research is required to explore further nuances of the doctor-patient interaction as it relates to endof-life care discussions and clinical trial decision making. In the interim, this study suggests a tension between advance care planning and drug trial participation. It also underscores the importance of end-of-life care planning for patients participating in clinical trials.
